Objective: The aim of this report was to propose a novel measure of non-stationarity of EEG signals, named Shannon-entropy of the peak frequency shifting (SEPFS). The feasibility of this method was documented comparing this measure with traditional time domain assessment of non-stationarity and its application to EEG data sets obtained from student-athletes before and after suffering a single episode of mild traumatic brain injury (mTBI) with age-matched normal controls. Methods: Instead of assessing the power density distribution on the time-frequency plane, like previously proposed measures of signal non-stationarity, this new measure is based on the shift of the dominant frequency of the EEG signal over time. We applied SEPFS measure to assess the properties of EEG non-stationarity in subjects before and shortly after they suffered mTBI. Student-athletes at high risk for mTBI (n = 265) were tested prior to concussive episodes as a baseline. From this subject pool, 30 athletes who suffered from mTBI were retested on day 30 post-injury. Additional subjects pool (student-athletes without history of concussion, n = 30) were recruited and test-re-tested within the same 30 day interval. Thirty-two channels EEG signals were acquired in sitting eyes closed condition.
Introduction
Mild traumatic brain injury (mTBI), otherwise known as concussion (Cantu, 2006) , is the most common head injury seen in athletics as well as in other activities of daily life. It can occur in a myriad of different situations including but not limited to athletic events, recreational outings, and transportation accidents where the brain accelerates and/or decelerates differentially in the skull. Current evidence suggests that attempts to classify mTBI as a traumatic event based upon clinical symptoms at the site of injury may be erroneous. However, advanced research methods may detect both behavioral (e.g., abnormal balance see: Cavanaugh et al., 2005a Cavanaugh et al., ,b, 2006 Slobounov et al., 2007 , 2008 ), neural [e.g., abnormal EEG (Thatcher et al., 1989 Slobounov et al., 2002 Slobounov et al., , 2006a ; fMRI (McAllister et al., 2001; Chen et al., 2004; Ptito et al., 2007; Slobounov and Zhang, 2010) ; MRS (Bluml and Brooks, 2006; Goryunova et al., 2007); and DTI (Levin, 2003; Bigler and Bazarian, 2010) ] and residual deficits far beyond the early post-injury 10 days period.
That said there is still debate in the literature regarding the feasibility of EEG for clinical assessment of mTBI. For example, it was reported that no clear EEG features are unique to mTBI, especially late after injury (Nuwer et al., 2005 
